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are fitted to the details of the situation in the same way as in
free-living organisms.

Detailed studies of the movements of differentiated or partially
differentiated cells of older embryos, especially of the chick, have
been made in great numbers by the method of tissue culture. Small
fragments of tissue are cut out from the embryo and placed with
aseptic precautions in a drop of blood plasma or other suitable
medium. In such circumstances the tissues will live for weeks or
months, and even years if the fluid extracted from minced up
embryos is used as the culture medium (the best known example
of this is Carrel's famous culture of chick embryonic tissue, which
has been maintained for more than twenty-five years).

Most if not all types of young embryonic cells show active
movement in the abnormal conditions of the culture. The move-
ment is brought about by pseudopodia, by means of which the cells
creep over the glass or along any solid support such as may be
afforded by the introduction of fine threads of silk or spider's
web into the fluid culture medium, or by the coagulation of the
medium itself. The cells migrate out of the speck of tissue which
was used to start the culture, either independently or in masses.
In the latter case they may form a network, or a continuous sheet,
of cells, those on the edge advancing by means of pseudopodia, and
frequently breaking off and wandering away independently. This
has been shown for nearly all types of embryonic cells, including
mesenchyme, smooth muscle, heart muscle, the endoderm cells
lining the stomach and intestine, and ectoderm.

Movement of cells and cell aggregates brought about by their
own activities (and not merely by their being pushed about by
differential growth of embryonic parts) plays a large part in
normal embryonic development. The passage of the amphibian
organizer into the blastocoele and its stretching out to form the
strip of chordamesoderm, to be described later, is an active move-
ment of cell masses, not due to differential growth. A particularly
striking example of cell migration in embryonic development is
the movements of the primitive germ-cells in many insects. In
several species these are formed at an extremely early stage of
development, sometimes in early cleavage. These cells migrate
outside the embryo and lie for a time between it and its investing
membrane. Much later in development they migrate back into
the interior of the embryo through the pole-cell canal (in species
of beetles described by Hegner); this canal is a small opening In